Long lasting changes in gerbil brain after chronic ethanol exposure: a quantitative study of the glial cell marker S-100 and DNA.
Glial S-100 protein, soluble protein, and DNA were quantitatively studied in brains of gerbils chronically exposed to ethanol in a nutritionally complete fluid diet. Eight different brain areas were studied. After exposure to ethanol for 3 months followed by a 4-month post-treatment ethanol-free period, increased amounts of S-100 protein per wet weight were found in the frontal cerebral cortex, the sensory-motor cerebral cortex, the posterior cerebellar vermis, and the brainstem. The increase of S-100 in the posterior cerebellar vermis was paralleled by an increase in DNA per wet weight, which was also increased in the anterior cerebellar vermis. However, a decreased content of DNA was observed in the frontal cerebral cortex, despite the increase of S-100 protein, suggesting a cell loss affecting cells other than astroglial in this area. In the cerebellar vermis, elevated concentrations of soluble proteins per wet weight were found, whereas a decreased amount was found in the anterior cerebellar hemispheres. It is suggested that the S-100 protein acts as a marker for astroglial cell volume and that a concomitant increase of S-100 protein and DNA might indicate an increase in the number of astroglial cells. Thus, our results obtained after ethanol exposure and subsequent ethanol abstinence are compatible with changes consisting of astroglial hypertrophy in the cortex areas and brainstem, as well as astroglial hypertrophy and/or proliferation in the posterior cerebellar vermis, a clear sign of the preceding noxae.